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On March 19,2007 J_ 


Terrence N. Kuharchuk 
Applicant's Agent 


TO: Mail Stop Appeal Brief - Patents 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 223 1 3- 1 450 


SUBSTITUTE APPELLANT'S BRIEF UNDER 
37 C.F.R. 41.39(b)(2) AND 3 7 C.F.K. 41.37 


Sir: 


This Appellant's Brief is farther to the Notice of Appeal filed on September 1 T _ 
2006, the Appellant's Brief filed on November 1, 2006 and the Examiner's Answer dated January 
24, 2007. 


cr. 


In response to the Examiner's Answer dated January 24, 2007, the Appellant 

exercises the option prescribed by 37 C.F.R. 41.39(b)(2) and hereby requests thai the Appeal be 
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was filed on November 1, 2006. 

JMease charge the tees in the sum of $500.01) required pursuant lo 37 CFR 
41.20(b)(2), or any additional required fees in connection wilh the filing of this Appellant's Brief, 
to our Deposit Account No. 500748 in the name of Emery Jamicson LLP. 


-2- 


PAGE 7/48 * RCVD AT 3(1912007 4:52:49 PM [Eastern Daylight Time] * SVR:llSPTO-ff XRF-6132 * DNIS:2738300 * CSID:7804206277 * DURATION ^im-ss):0M8 


MRR-19-S007 14:53 From: EMERYJAMIESON 


7804206277 


To:USPTO 


P.8'48 


1. 


Inc. 


REAL PARTY IN INTEREST 


RECEIVED 
CENTRAL FAX CENTER 

MAR 1 9 2007 


The real party in interest is the assignee of record, i.e. Halliburton Linergy Services, 


2. 


RELATED APPEALS AND INTERFERENCES 
(i.e. RELATED PROCEEDINGS) 


There are no prior and pending appeals, interferences or judicial proceedings known 
to the Appellant or the Appellant's legal representative which may be related lo, directly ailed or 
be directly affected by or having a bearing on the Board's decision in this Appcal. 


3, 


STATUS OF CLAIMS 


Claims 1-20 arc currently pending in this Application. All of Claims 1-20 were 
rejected in the Final Office Action dated April 4, 2006. This Appeal is directed at all of Claims 1- 
20. 


4. 


STATUS Or AMENDMENTS 


No amendments have been made to the Claims since the issuance of the Final 
Office Action doted April 4, 2006. 


5. 


SUMMARY OF CLAIMED SUBJECT MATTER 


Claim I is an independent claim. Claims 2-20 all depend directly or indirectly from 
independent Claim 1- References to the Specification in this Appellant's Brief arc references to 
the Specification "as filed" by the Applicant. 


Claims 1-20 arc all directed at improvements in a seal assembly (20) of the lype for 
providing a seal with a rotatablc component such as n rotatable shaft (28) (page 8, lines 11-14 of 
the Specification). 
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The seal assembly (20) defines a first side (30) and a second side (32) and the 
rotatable component (28) extends through the seal assembly (20) between the first side (30) and 
the second side (32) (page 8, lines 21-27 of the Specification). The rotatable component (28) 
defines a longitudinal axis of rotation (page 5, lines 20-22 of the Specification). 

The seal assembly (20) comprises a seal element (??.) retained in a seal housing (24) 
(page 4, lines 1-2 of the Specification). One of the seal element (22) and the seal housing (24) is 
comprised of a compressible material (page 4> lines 2-3 of the Specification). The seal clement 
(22) is comprised of a planar seal engagement surface (34 ) (page 4, lines 3-4 of the Specification; 
Figures 1-3). The seal housing (24) is comprised oTa planar housing engagement surface (38) for 
engaging the planar seal engagement surface (34) (page 4, lines 4-5; Figures 1-3). 

The seal assembly (20) is a contacting type seal assembly (20) in which the seal 
element (22) contacts the rotatable component (28) in order to perform its sealing function (page I, 
line 12 to page 2, line 12 of the Specification). 

A seal element (22) in a seal assembly (20) of the type described above is typically 
subjected to a differential pressure across the seal element (22) between the first side (30) of the 
seal assembly (20) and the second side (32) of the seal assembly (20). The combined effects of 
this pressure ditlerential and rotation of the rotatable component (28) results in forces being 
applied to the seal element (22) which may tend to move or distort the seal element (22) (page 14, 
lines 25-28 of the Specification). Movement and/or distortion of the seal element (22) may result 
in leakage of lluid between the first side (30) and the second side (32) of the seal assembly (20) 
and thus failure of the seal assembly (20) (page 1, lines 12-17 of the Specification). 

As one example, the pressure differential between the first side (30) and the second 
side (32) of the seal assembly (20) may cause the seal clement (22) to be "lifted" out of the seal 
housing (24) by fluid which passes under pressure between the seal element (22) and the seal 
housing (24) (page 1, lines 19-25 of the Specification). 
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As a second example, the rotation of the rotatable component (28) may cause the 
seal element (22) to twist or rotate within the seal housing (24) due to friction between the seal 
element (22) and the rotatable component (28) (page 2, lines 10-12 of the Specification). This in 
turn may cause distortion of the seal element (22) and leakage of fluid between the first side (30) 
and the second side (32) of the seal assembly (20), either between the seal element (22) and the 
rotatable component (28) or between the seal element (22) and the seal housing (24). 

The present invention is directed at improvements in a seal assembly (20) of the 
type described above which relate to controlling movement of the seal clement (22) relative to the 
seal housing (24) by providing an engagement force between the engagement surfaces (34,38). 

Claim L 

The improvement as claimed in independent Claim 1 is directed at on improvement 
in a seal assembly (20) of the type described above, which improvement includes: 

(a) providing that one of the planar seal engagement surface (14) and the planar 
housing engagement surface (38) is comprised of a compressible material; 

(b) providing that the other of the planar seal engagement surface (34) and the planar 
housing engagement surface (38) delines a depression (42) therein lor providing an 
isolated pap (48^ between the planar seal engagement surface (34) and the planar 
housing engagement surface (38); and 

(c) providing that the other of the planar seal engagement surface (34) and the planar 
housing engagement surface (38) (and thus both the planar seal engagement surface 
(34) and the planar housing engagement surfacc(38)) is oricnled in a plane normal 
to the longitudinal axis ol the rotatable component 128). 

As expressly provided for in independent Claim 1, the effect of the above 
configuration is that when the seal element (22) is exposed to a fluid pressure on the second side 
(32) of the seal assembly (20), an engagement force is exerted between the planar seal engagement 
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surface (34) and the planar housing engagement surface (38), pressing the compressible material 
into the depression (42) and thereby restraining movement of the seal element (22) relative to the 
seal housing (24). 

Claim 2, 

Dependent Claim 2 provides a further improvement in a seal assembly (20) of the 
Lype described above in which the depression (42) is comprised o f at least on e circumferential 
groove (44) . A circumferential groove (44) is a groove which extends in a direction perpendicular 
to the longitudinal axis of the rotatable component (28) (page 6, lines 10-23 of the Specification). 
The circumferential groove(s) (44) may extend for a length shorter than, equal to, or longer than 
the circumference of the planar seal engagement surface (34) or the planar housing engagement 
surface (38), as the case may be (page 10, lines 10-1 5 of the Specification). 

Claim 3. 

Dependent Claim 3 provides a further improvement in a seal assembly (20) of the 
type described above in which the depression (42) is comprised of at least one circumferential 
groove (44) which extends for a length equal to the circumference of the planar seal engagement 
surface (34) or the planar housing engagement surfgLce ( r 38) . as the case may be (page 10, lines 10- 
1 5 of the Specification). 

Claim 4. 

Dependent Claim 4 provides a further improvement in a seal assembly (20) of ihe 
type described above in which the depression (42) is comprised of a. plurality of substantially 
parallel ^ circumlfcreniial grooves (44) (page 10, lines 15-20 of the Specification). 

Claim S. 

Dependent Claim 5 provides a further improvement in a seal assembly (20) of iho 
type described above in which the depression (42) is comprised of a plurality of substantially 
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parallel and concentric circumferential grooves (44) (page 10 t lines 15-20 of the Specification; 
Figure 2). 

Claim 6. 

Dependent Claim 6 provides a further improvement in a seal assembly <20) of the 
type described above in which the depression (42) is comprised o f a plurality of substan tially 
parallel and concentric circumferential grooves (441 which each extend fo r a length equal tu the 
ciimunfcrcncc of the planar seal en gagement .surf ace (34) or the planar housing engagement 
surface (38)» as the case may he (page 10, lines 10-20 of the Specification; Mgurc 2). 

Claim 7. 

Dependent Claim 7 provides a further improvement in a seal assembly (20) of the 
type described above in which the seal assembly (20) is farther comprised of a preloading 
mechanism (52) for urging the planar seal engagement, surface (34) and the planar housing 
engagement surface (38) uflp easement wjfr eqcr) other (page 1 3, lines 4-6 of the Specification). 

The purpose of the preloading mechanism (52) is to provide an initial engagement 
force between the planar seal engagement force (34) and the planar housing engagement force (38) 
to inhibit the passage of fluid between the engagement surfaces (34,38) in order to enhance the 
isolation of the depression (42) and to permit the engagement force in the vicinity of the 
depression (42) to develop as the pressure applied to the seal clement (22) increases while the seal 
assembly (20) is in service (page, 1 3, lines 11-18 of the Specification). 

Claim 8, 

Dependent Claim 8 provides a further improvement in a seal assembly (20) of the 
type described above in which the preloading mechanism (52) of dependent Claim 7 is comprised 
of al least one spring which is retained by the seal housing (24) (page 13, lines 20-25 of the 
Specification). 
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Claim 9, 


Dependent Claim 9 provider a mure specific version of the improvement of 
independent Claim 1 in which the seal c lement (22) is comprised of llic compressibl e material and 
the depression (42) is defined by the planar housingj^ngaacnient surface (38) (page 4, lines 10-15; 
page 4, line 25 lo page 5, line 2 of Ihc Specification). 

Claim 10. 

Dependent Claim 10 provides a more specific version of the improvement of 
dependent Claim 9 in which the seal element (22) is comprised of a resilient compressible ma terial 
(page 4, lines 17-23 of the Specification). 

Claim 11. 

Dependent Claim 11 is equivalent to dependent Claim *>, but is dependent upon 
dependent Claim 9. 

Chmn 12, 

Dependent Claim 12 is equivalent to dependent Claim 3, but is dependent upon 
dependent Claim 9, 

Claim 13. 

Dependent Claim 13 is equivalent to dependent Claim 4, but is dependent upon 
dependent Claim 9. 

Claim 14. 

Dependent Claim 14 is equivalent to dependent Claim 5, but is dependent upon 
dependent Claim 9. 


PAGE 13/48 1 RCVD AT 3/1912007 4:52:49 PN1 [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/32 1 DNIS:2738300 * CSID : 7804206277 1 DURATION (mm-ss):0648 


MAR- 19-2007 14:54 From: EMERY JAM IESON 


7804S06277 


To:USPTD 


P. 14^48 


Claim IS. 

Dependent Claim 15 is equivalent to dependent Claim 6, bul is dependent upon 
dependent Claim 9. 

Claim .16. 

Dependent Claim 16 is equivalent to dependent Claim 7, bul is dependent upon 
dependent Claim 9. 

Claim 17. 

Dependent Claim 17 is equivalent to dependent Claim 8, but is dependent upon 
dependent Claim 16. 

Claim 1 8. 

Dependent Claim 18 provides a more specific application of the improved seal 
assembly (20) of independent Claim 1 in which the fluid pressure on the second side (32) of the 
seal assembly (20) is provided by a lubricalinft Hind ('pane R, lines 21 -27 of the Specification). 

Claim 1 9. 

Dependent Claim 19 depends from dependent Claim 18 and provides a more 
specific application of the improved seal assembly (20) of independent Claim t and dependent 
Claim 18 in which t he seal assem bly ( 20) is incorporated into a drilling apparatus so thnt the seal 
assembly (2. n ). isolatesJ^ the second side (32 ) of th e seal assembly (20) from a 

drilling fluid on the first side O0) of the seal assembly (20) (page 8, line 21 to page 9, line 1 8; page 
14, line 1 5 to page 1 5, line 22 of the Specification). 

Claim 20. 
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Dependent Claim 20 depends from dependent Claim \9 and provides a more 
specific application of the improved seal assembly (20) of independent Claim 1, dependent Claim 
1 8 and dependent Claim 1 9 in which the drilling apparatus provides for pressure balancing so that 
a borehole pressure on the first side (30) of the seal assembly C2Q) is transmitted to the second side 
(32) of the seal assembly (20) so that the fluid pressure provided by the lubricating fluid on the 
second side (32) of the seal assembly (20) is comprised of the borehole pressure (page 14, lines 15- 
21 of the Specification). 

6. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

In Ihe Final (Mike Action dated April 4, 2006, Ihc Examiner rejected independent 
Claim I, dependent Claims 7-10, and dependent Claims 16-18 as being anticipated by U.S. Patent 
No. 4,729,569 (Muller et al) ("Ground 1 

In the Final Office Action dated April 4, 2006, the Lixaminer rejected independent 
Claim 1 and dependent Claims 2-17 as being unpatentable over the Specification at pages 1-2 
and/or the preamble of independenl Claim 1, in view of U.S. Patent No. 2,462,596 (13ent) in yicw 
of U,S. Patent No. 4,703,937 (Chrzanowski), and rejected dependent Claims 4-6 and 12-15 as 
being unpatentable in view of U.S. Patent No. 4,210,405 (Jcsswcin) ("Ground 2)". 

In the Final Ottice Action dated April 4, 2006, the Examiner rejected dependent 
Claims 19-20 as being unpatentable over U.S. Patent No. 4,729,569 (Muilcr ct al) in view of U.S. 
Potent No. 4 % 61 0,3 1 9 (Kalsi) ("Ground 3"). 

In the Final Office Action dated April 4, 2006, the Examiner also commented as 

follows: 

(a) U.S. Patent No. 4,610,319 (Kalsi), U.S. Patent No. 6,036,192 (Dictle ct al), U.S. 
Patent No. 6,334,619 (Dicllc ct al) and U.S. Patent No. 6,382,634 {Dietle et al) (the 
"Kalsi and Dietle references*') provide additional e vidence of prior arl seals used in 

- 10- 


PAGE 15/48 1 RCVD AT 3/19/2007 4:52:49 PIKI [Eastern Daylight rime] * SVR:USPTO-EFXRF-6/32 1 DNIS:2738300 * CSID:7804206277 * DURATION (mifr$$):0M8 


MflR- 19-3307 14:54 From: EMERY JftMIESON 


7804E06277 


To:USPTD 


P. 16'48 


drilling applications having seals with planar mating surfaces ("bxamincr Comment 

(b) U.S. Patent No. 4,729.569 (Muller el al), U.S. Patent No. 2.462,596 (Bent) and U.S. 
Patent No. 4,703,937 (Chrauiowski) teach thai il is known to use n depression to 
reduce wear AND restrain movement between a seal and a housing ("Examiner 
Comment 2")- and 

(c) U.S. Patent No. 3,830,508 (Endicott) could be modified with these teachings, with 
the motivation being lo reduce friction against the shaft when the seal is exposed to 
a high lluid pressure as well us restrain movement ("Examiner Comment 3"). 

In the Examiner's Answer dated January 24, 2007, the Examiner rejected 
independent Claim 1 and dependent Claims 2-17 as being unpatentable over the Specification al 
pages 1-2 and/or the preamble of independent Claim 1, in view of U.S. Patent No. 2,462,596 
(Bent) in view of U.S. Patent No. 4,703,937 (Chr/^nowski), and in view of U.S. Patent No. 
4,210,405 (Jcaswcin) ("Ground 4)". 


7. ARGUMENT 

It is respectfully submitted that: 

1 . independent Claim I is patentable; 

2. each of dependent Claims 2 - 20 is individually and separately patentable; and 

3. none of Claims 1 -20 stand or fall together, 
(a) Ground 1 
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Ground 1 is an anticipation rejection based solely upon U.S. Patent No. 4,729,569 

(Mullcrct a!). 

The present invention relates to a "contacting seal" in which the seal clement (22) 
contacts the rotatablc shaft (28) in order to perform the sealing function (page 1, line 12 to page 2, 
line 12 of the Specification). 

Mullet et al relates generally to the art of "non-conrnciing seals**, which includes 
hydrodynamic seals. In a non-contacting seal, the seal element docs not contact the component 
with which it must seal. Instead, the seal is provided by a hydrostatic or hydrodynamic force 
between the seal element and the component. 

More specifically, Muller et al relates to the art of hydrodynamic non-contacting 
seals (column 1, lines 5-68). Jn a hydrodynamic non-contacting seal, a hydrodynamic lifting force 
is created by relative movement between the seal clement and the component with which it must 
seal, due to the geometry of the interface between the seal element and the component. In many 
hydrodynamic seals, the interface geometry is such that the face of the seal element adjacent Ui the 
component is undulating in order to enhance the hydrodynamic phenomenon al the interlace. 

Muller et al is therefore directed at a hydrodynamic shall seal which is comprised of 
a seal ring (I or 4) and a backup ring (3) which are fitted next to each other in a radial groove 
which defines a seal housing. The hydrodynamic shaft seal in Muller et al may also include a 
clamp ring (2) which is used to clamp the seal ring (1 or 4) and to provide a static seal in the 
housing, 

The backup ring (3) includes projections (32) which abut the seal ring (1 or 4). 
Faces (31) arc located between the projections (32). Under the action of a pressure * 4 p" of the 
liquid acting on the seal, the seal ring (I or 4) comes into contact with the projections (32) on the 
backup ring (3) and the seal ring (1 or 4) is thereby bent parallel to the axis of rotation of the shaft 
(5) toward the faces (31) so that the seal ring (1 or 4) assumes an undulating form. 
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The backup ring (3) also includes projections (34) which engage with 
complementary projections (6) associated with the seal housing to prevent relative twisting of the 
backup ring and the housing. The undulating form of the seal ring (1 or 4) results in the 
hydrodynamic formation of a desired lubricant film between the undulating face of the seal ring ( I 
or 4) and the shaft (5), 

Independent Claim 1 

All embodiments of Muller ct al include the backup ring (3), which is of 
fundamental importance to the function of the seal arrangement in Muller el ill and has no 
analogous structure in The present invention as claimed in independent Claim 1. 

The Examiner has equated a face (3 1 ) on the backup ring (3) with a depression (42) 
on the planar seal engagement surface (34) or the planar housing engagement surface (38), us 
claimed in independent Claim I. First, it is submitted that the backup ting (3) in Muller el al 
cannot be interpreted as either the seal element (22) or the sea) housing (24) as claimed in Claim 1. 
Second, it is submitted that the combination of the projections (32) and the faces (31) on the 
backup ring (3) cannot be interpreted as a "planar* surface as claimed in Claim 1 and clearly 
depicted in Figures 1-3 of the Specification. 

The Examiner has indicated that: "A fluid pressure "p" is exposed to the seal on the 
second side and causes a force that presses the material of the seal into depressions (31) in the 
housing thereby restraining movement of the seal relative to the housing..." It is submitted that the 
"depressions" referred to by the Examiner are actually faces (31) on the backup ring (3) and 
therefore cannot be interpreted as being associated with either a planar seal engagement surface 
(34) or a planar housing engagement surface (38). 

In any event the backup ring (3) in Muller et al does not provide an "isolated gap" 
as required by independent Claim 1, in which 'The gap (48) is isolated in that the seal engagement 
surface effectively seals the gap (48) on all sides to trap low (atmospheric) pressure air in the gap 
while the seal assembly (20) is being assembled and to inhibit fluid from passing into the gap (48) 
while the seal is in service. 15 (page 10, line 28 to page II, line 2 of the Specification). The 
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projections (32) and faces (31) therebetween on the backup ring (3) do not provide u an isolated 
gap" as claimed in independent Claim 1 . 

The present invention as claimed in independent Claim 1 relates to a contact seal 
while Mulicr ct al relates to a non-contaeling hydrodynainie seal, ll is submitted that there are 
fundamentally different principles which guide the design of contacting and non-contacting seals, 
with the result that any comparisons of features of the seal arrangement of Muller et al with 
features of the seal assembly of the present invention must be made carefully having regard to 
these fundamentally different principles. 

It is therefore respectfully submitted that independent Claim 1 is not unpatentable 
under Ground 1, since all of the elements of Claim 1 are not found in Muller et al either expressly 
or inherently. 

Dependent Claims 7-8 and 16-17 

The Examiner has equated the clamp ring (2) with a preloading mechanism and/or 
spring as claimed in dependent Claims 7-8 and 16-17. It is submitted that the purpose of the clamp 
ring (2) in Mulicr et al is to clamp the seal ring (1 or 4) and to provide a static seal in the housing 
(column 7, lines 43-45; column 8, lines 42-43). 

As a result, it is respectfully submitted that the clamp ring (2) cannot be equaled 
with the preloading mechanism' as claimed in dependent Claims 7-8 and 16-17. 

It is therefore respectfully submitted that dependent Claims 7-8 and 16-17 arc not 
unpatentable under Ground 1 because a preloading mechanism as contemplated in dependent 
Claims 7-8 and 16-1 7 is not found in Muller et al either expressly or inherently. 

Dependent Cl aims 9-10 

11 is respectfully submitted that dependent Claims !M0 are not unpatentable under 
Ground 1 because independent Claim 1 is not anticipated by Muller et al. 
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Dependent Claim 18 

it is respectfully submitted that dependent Claim 18 is not unpatentable under 
Ground 1 because independent Claim 1 is not anticipated by Mullcr ct al. 

(b) Ground 2 

Ground 2 is a rejection under 35 U.S.C. 103(a) based upon ihc Specification al 
pages 1-2 and/or the preamble of independent Claim I in view of U.S. Patent No, 2,462,5% (Bern) 
in view of U<S, Patent No. 4,703,937 (Chrzanowski). Ground 2 is also a rejection of dependent 
Claims 4-6 and 12-15 under 35 U.S.C. 103(a) in view of U.S. Patent No. 4,210,405 (Jcsswein). 

The preamble to independent Claim 1 indicates that the present invention relates to 
improvements in a contacting type seal assembly as described above under the Heading 5.: 
"Summary of Claimed S ubject Matter", 

Bent relates to 0 seal or packing structure: *\..for use between a pair of cooperating 
elements which may be movable relative to each other, such as a piston and a cylinder..." (column 
1, lines 1-4). The expressed object of Dent is: "...to provide a novel packing structure for use 
between two elements movable relative to each other, which packing structure will function under 
the influence of any degree of fluid pressure to prevent excessive friction between the elements 
and at the same time maintain a tight seal between the elements." (column 1 , lines 6-23). 

The seal or packing structure in Dent: "...comprises a resilient sealing ring for use 
in a groove of one of the aforementioned elements to establish an effective seal al all fluid 
pressures, at least one wall of the groove having formed therein a recess or depression into which 
ihc material of the sealing ring may flow or be displaced when the ring is compressed into the 
groove for operation. 1 * (column 1, lines 26-33). 

In all embodiments of Kent, the recess (7) in the groove (4) is formed in a hottom or 
inner surface (5) of the groove (4) which inner surface (5) is oriented in a plane which is parallel to 
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the longitudinal axis of the relatively movable element (column 2, lines 18-34; Figures 1-7). As 
conceded by the Examiner in the Final Office Action, there is no disclosure in ftent of a possibility 
of locating the recess (7) in a surface of the groove (4) which is in a plane normal to the 
longitudinal axis of the relatively movable element 

Chr/iinowski relates to a scli-vcnling seal assembly for relatively movable 
members, such as a rotating shaft (13) within a housing (12) (column 2, lines 10-18). 

The purpose of the invention in Chrzanowski is to provide a mechanism for 
reducing the heat and friclional loads between a scaling ring (24) and the shaft (13) resulting from 
trapped fluid which forces the sealing ring (24) inwardly into gripping engagement with the shaft 
(13) (column 1, lines 35-40). 

This purpose is achieved in Chrzanowski by providing for a venting of fluid from 
the vicinity of the outer peripheral surface of the low pressure end of the scaling rin£ (24) so as to 
prevent such fluid from forcing the inner peripheral surface of the scaling ring (24) radially inward 
(column I , lines 42-47). The venling of tluid is in turn achieved by providing for a vent hole (40) 
for permitting fluid lo escape from the vicinity of the outer peripheral surface of the low prcs.sure 
end of the sealing ring (24) (column 1, lines 48-51). 

In the operation of the seal assembly (10) in Chrzanowski, fluid from the high 
pressure end of the seal assembly (10) traverses along the outer peripheral surface of the sealing 
ring (24) through space (36) to the low pressure end of the seal assembly (10), where the fluid 
escapes through the vent hole (40). As a result, such fluid is not trapped and pressurized in the 
space (36) and does noL force the inner periphery of the scaling ring (24) radially inward into tight 
gripping engagement with the shaft (13). Radial loads between the sealing ring (24) and the shaft 
(13) are thereby reduced, so as to reduce friction, heat and wear and to increase the service life of 
the seal assembly (1U) (column 2, line 62 to column 3, line 3). 

Although it is contemplated in Chrzanowski that the scaling ring (24) may become 
extruded into the vent hole (40) after the space (36) has been vented, it is also contemplated in 
Chrzanowski thai it may be important to keep the vent hole (40) open at all times. As a result, a 
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ring (45) of round wire may be placed in the space (36) adjacent to the vent hole (40) to facilitate 
venting of the space (30) while preventing the scaling ring (24) from being extruded into and 
closing the vent hole (40) (column 3, lines 14-30). 

In any event, the primary purpose of the invention in Chrzanowski is to provide lor 
the venting of fluid from the space (36) along the outer peripheral surface of the sealing ring (24). 

Jesswein relates to means for preventing the extrusion of an clastomeric scaling 
member from a pivot joint which includes the clastomeric scaling member disposed between a 
pivot pin and a surrounding structure. The means for preventing extrusion in Jcsswcin include 
relief openings (54,58) which extend from grooves (24,26) which contain seating members 
(28,30). (column 3, lines 25-36; Figures 1-3 and Figure 13), 

The purpose and principles of operation of the invention in Jcsswcin and 
Clirzanowski are very similar.. Referring to Figure 7 of Jcsswcin, as a groove (7.4) fills with a 
pressurized fluid, the outer margin (29) of the sealing member (28) collapses sufficiently to allow 
the fluid to pass through the relief opening (54), thus preventing extrusion of the scaling member 
(28) through the relief opening (54). 

Jcsswcin contemplates a plurality of sealing members (28,30), each of which have 
an associated relief opening (54,58) (Figures 1-3 and Figure 13), or contemplates a plurality of 
equally spaced relief openings (54,55,56) associated with a single sealing member (28,30). The 
purpose of providing a plurality of relief openings (54,55,56) in Jesswein is to ensure that the joint 
will function adequately even if one relief opening (54,55,56) is obstructed. 

Independent Claim 1 

The purpose of the depression (42) as claimed in independent Claim I is to provide 
an isolated gap (48) between the planar seal engagement surface (34) and the planar housing 
engagement surface (38), The isolated gap (48) is "isolated" in that it is effectively sealed on all 
sides to trap low (atmospheric) pressure air in the isolated gap (48) while the seal assembly (20) is 
being assembled and to inhibit fluid from passing into the gap (48) while the seal is in service 
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(page 10, line 29 to page 1 1, line 2 of the Specification). An isolated gap (48) is needed in order lo 
inhibit the passage of pressurized fluid into the isolated gap (48) which may oUsel or neutralize the 
engagement force which is otherwise exerted between the planar seal engagement surface (34) and 
the planar housing engagement surface (38) (page 5, line 28 to page 6, line 2. of the Specification). 
The development of this engagement force is an essential feature of the invention {page 3, lines 4- 
16 of the Specification). 

In summary, in independent Claim 1, the combination of the depression (42), the 
planar seal engagement surface (34) and the planar housing engagement surface (38) make 
possible the formation of the isolated gap (48) and thus the development of the engagement force 
between the engagement surfaces (34,38). 

The recess (7) in Bent performs a completely different function than docs the 
depression (42) in independent Claim 1. The recess (7) in Bent prevents excessive friction 
between Lhe packing ring (3) and the relatively movable element. The most effective location for 
the groove (7) in Dent in order to perform this function is therefore in the inner surface (5), and as 
mentioned above, Rent does not teach or suggest placing the groove (7) in a plane which is normal 
to the longitudinal axis of the movable component. 

The vent hole (40) in Chrzanowski also performs a completely different function 
than does the depression in independent Claim 1. The vent hole (40) in Chr/uinowski prevents the 
trapping and pressurization of fluid in the space (36) between the sealing ring (24) and the housing 
by venting the fluid through the vent hole (40). As a result, the vent hole (40) in Chrzanowski is 
not analogous to the depression (42) in independent Claim 1 . 

The prior art seal assembly as referred to in the preamble of Claim 1 does not 
contemplate or suggest the use of a depression (42) providing an isolated gap (48) to develop an 
engagement force between lhe engagement surlaces (34,38) in order to maintain the seal element 
(22) in position relative to the seal housing (24). 
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Bent and Chrzanowski, separately and/or together, do not tench or suggest a planar 
seal engagement surface (34), a planar housing engagement surface (38), and a depression (42) 
which cooperate together lo define an isolated gap (48). 

In particular, the packing ring (3) in Bent and the sealing ring (24) in Chrzanowski 
do nol include a planar seal engagement surface (34), but rather provide rounded seal engagement 
surfaces. 

In addition, and as mentioned above, the groove (7) in Bent is not located in a plane 
which is perpendicular to the longitudinal axis of the relatively movable element. 

Finally, the express purpose of the vent hole (40) in Chrzanowski is to permit the 
venting of high pressure fluid therethrough, which is entirely inconsistent with the purpose and 
requirements of the depression which provides the isolated gup (48) of independent Claim 1 . 

It is therefore respectfully submitted that independent Claim 1 is not unpatentable 
under Ground 2 because the cited references separately and/or together do not describe all of the 
elements of independent Claim 1 and because the cited references separately and/or together do not 
provide any suggestion or motivation to combine all of the elements of independent Claim 1 . 

Dependent C laims 2 and U 

Although Bent discloses a circumferential groove, Bent docs not teach or suggest 
that the circumferential groove may be located in a plane which is normal to the longitudinal axis 
of the relatively movable clement. 

Chrzanowski docs not teach or suggest a circumferential groove. Instead, 
Chrzanowski teaches a single vent hole (40) which is in no way Analogous to a circumferential 
groove. 

It is therefore respectfully submitted that dependent Claims 2 and 11 are not 
unpatentable under Ground 2 because the cited references separately and/or together provide no 
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suggestion ur motivation to locale the circumferential groove of dependent Claims 2 and 11 in a 
plane which is normal to the longitudinal axis of the rotaluble element (28). 

Dependent Claims 3 and 12 

A circumferential groove which extends for a length equal to the circumference of 
the engagement surfaces (34,38) may contribute a separate scaling function to the seal assembly 
(20) to prevent the passage of pressurized iluid between the engagement surfaces (.34,38), so that 
the groove functions similar to an O-ring and provides a "seal within a seal" to farther enhance the 
reliability of the seal assembly (20) (page 12, lines 23-28 of the Specification). 

Although Bent discloses a circumferential groove which extends for a length equal 
to the circumference of the engagement surfaces (34,38), Bent dues not leach or suggest that the 
circumferential groove may be located in a plane which is normal to the longitudinal axis of the 
relatively movable clement. 

Chrzanowski does not teach or suggest a circumferential groove which extends for 
a length equal to the circumference of the engagement surfaces (34,38). Instead, Chrzanowski 
teaches a single vent hole (40) which is in no way analogous to a circumferential groove which 
extends for a lengdi equal to the circumference of the engagement surfaces (34,38). 

In addition, the vent hole (40) in Chrzanowski could not be modified to a 
circumferential groove which extends for a length equal to the circumference of the engagement 
surfaces (34,38) without the exercise of inventive skill, since such a vent hole (40) would sever the 
retainer disc (27) in Chrzanowski into two pieces. Finally, such a vent hole (40) would not 
Sanction as a "seal within a seal", since it would operate to vent high pressure fluid instead of to 
contain the high pressure fluid. 

It is therefore respectfully submitted that dependent Claims 3 and 12 are not 
unpatentable under Ground 2 because the cited references separately and/or together provide no 
suggestion or motivation to locate the circumferential groove of dependent Claims 3 and 12 in a 
plane which is normal to the longitudinal axis of the rotatable element (28). 
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Dependent Claims 4-5 and 13-14 

The advantage in the present invention of a plurality of depressions (42). and in 
particular a plurality of substantially parallel circumferential grooves as depressions (<12), is Ihul 
the engagement force between the engagement surfaces (34,38) may thereby be distributed over 
the engagement surfaces (34,38). 

Neither Bent, Chrzanowski nor Jcsswein leach or suggest a plurality of substantially 
parallel circumferential grooves which function to distribute an engagement force between the 
packing ring (3) in Bent, the sealing ring (24) in Chrzanowski, or the scaling members (28,30) in 
Jcsswein, and their adjacent housings. 

Furthermore, the provision in Jcsswein of a plurality of relief openings (54,55,56) is 
for a purpose which is very different from the purpose of providing a plurality of depressions (42) 
in the present invention, with the result that the teachings of Jcsswein would not suggest or 
motivate the use of a plurality of depressions (42) in the present invention. 

Tt is therefore respectfully submitted that dependent Claims 4-5 and 13-14 are not 
unpatentable under Ground 2 because the cited references separately and/or together do not 
describe a plurality of substantially parallel circumferential grooves in order to distribute the 
engagement force between the engagement surfaces (34,38) and because the cited references 
separately and/or together provide no suggestion or motivation to provide a plurality of 
substantially parallel circumferential grooves. 

Dependent Claims 6 tind 15 

The subject matter of dependent Claims 6 and 15 combines the advantages of the 
features of dependent Claims 3-5 and 12-14. In other words, the configuration of the depressions 
(42) as claimed in dependent Claims 6 and 15 both distributes the engagement force bciwccn the 
engagement surfaces (34-38) and potentially provides a "seal within a seal" function. 
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Neither Bent, Chrzanowski nor Jesswcin teach or suggest the configuration of 
depressions as claimed in dependent Claims 6 and 15. 

It is therefore respectfully submitted that dependent Claims 6 and 15 are not 
unpatentable under Ground 2 because the cited references separately und/or together do not 
describe a plurality of substantially parallel and concentric circumferential grooves, wherein each 
of the grooves extends for a length equal to the circumference of the engagement surfaces (34,38). 
Furthermore, the cited references separately and/or together provide no suggestion or motivation to 
provide a plurality of substantially parallel and concentric circumferential grooves, wherein each of 
the grooves extends for a length equal to the circumference of the engagement surfaces (34,38). 

Depend ent Claims 7-8 a nd 16-17 

The purpose in the present invention of the preloading mechanism is to provide an 
initial engagement force between the engagement surfaces (34,38) to inhibit the passage of fluid 
between the engagement surfaces (34,38) and thus into the depression (42) (page 7, lines 6-12 of 
the Specification). 

The Specification at page 1, line 27 to page 2, line 3 does describe the use of 
springs or other biasing devices to keep the sealing surface of a seal engaged with both the abutting 
component and with the seal housing. However, this passage in the Specification does not 
contemplate the use of a preloading mechanism in combination with a depression (42) and for the 
sole purpose of providing an initial engagement force between the engagement surfaces (34,38) to 
inhibit the passage of lluid between the engagement surfaces (34>38) and thus into the depression 
(42), as described above in the context of the purpose of the improvement defined by dependent 
Claims 7-8 and 16-17. 

Bent does not teach or suggest any preloading mechanism tor providing an initial 
engagement force between the engagement surfaces (34,38). In particular, the use of a preloading 
mechanism in Bent would appear to he contrary to the teachings of Bent, since the purpose of Uent 
is to counter the forces which are exerted on the packing ring (3) by reducinp, the engagement force 
between the paeking ring (3) and the inner surface (5) of the groove (4). 
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Chrzanowski also does not teach or suggest any preloading mechanism for 
providing an initial engagement force between the engagement surfaces (34,38). In particular, the 
use of a preloading mechanism in Chrzanowski would reduce or climinalc altogether the utility of 
the invention in Chrzanowski, since an initial engagement force between the scaling ring (24) and 
the retainer (20) would increase the likelihood of the vent hole (40) being blocked or closed by the 
sealing ring (24), thereby preventing high pressure fluid from being vented through the vent hole 
(40). 

It is therefore respectfully submitted that dependent. Claims 7-8 and 16-17 are not 
unpatentable under Ground 2 because none of the cited references separately or together describe 
the combination of elements claimed in independent Claim 1 and any of dependent Claims 7-8 and 
16-17, and because the cited references separately and/or together teach away from or provide no 
suggestion or motivation to arrive at the combination of elements claimed in independent Claim 1 
and any of dependent Claims 7-8 and 16-17. 

Dependent Claim 9 

Dependent Claim 9 depends directly from independent Claim I and represents a 
preferred configuration of the seal element (22) and the seal housing (24). 

It is therefore respectfully submitted that the combined features of independent 
Claim 1 and dependent Claim 9 are not unpatentable under Crround 2 because none of the cited 
references separately or together describe the combination of elements claimed in independent 
Claim 1 and dependent Claim 9, and because the cited references separately and/or together 
provide no suggestion or motivation to arrive at the combination of elements claimed in 
independent Claim 1 and dependent Claim 9. 

Dependent Claim 10 

Dependent Claim 10 depends directly from dependent Claim 9 and represents a 
preferred eonliguralion of the seal element (22) and the seal housing (24). 
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It is therefore respectfully submitted thai ihe combined features of independent 
Claim 1 and dependent Claims 9 and ID are not unpatentable under Ground 2 because none of the 
cited references separately or together describe the combination of dements claimed in 
independent Claim 1 and dependent Claims 4M0 f and because the cited references separately 
and/or together provide no suggestion or motivation to arrive at the combination of elements 
claimed in independent Claim 1 and dependent Claims 9-10. 

(c) Ground 3 

Ground 3 is a rejection under 25 U.S.C. 103(a) based upon U.S. Patent No. 
4,729,569 (Mullcr ct al) in view of U.S. Patent No. 4,61 0,3 1 9 (Kalsi). 

As previously discussed, the present invention relates to a "contacting seal" in 
which the seal clement (22) contacts the rotatablc shaft (28) in order to perform the scaling 
function (page 1, line 12 to page 2, line 12 of the Specification), while Mullcr ct al relates to the art 
of hydrodynamic non-contacting seals, in which the seal element does not contact the component 
with which it must seal. 

Kalsi, like Muller et al, relates to the art of hydrodynamic non-contacting seals. 

Mullet et al contemplates that the hydrodynamic shaft seal descrihed therein may be 
used to contain a lubricant (column 1, lines 15-25). As conceded by the Examiner, however, 
Mullcr ct al docs not contemplate the adaptation of the seal assembly (20) for use in a drilling 
apparatus. 

Kalsi contemplates the specific use of a hydrodynamic seal in a rotary cone cutter 
type drill bit (column 1, lines 6-10; column 4, lines 55-65). 

Dcpciidqnt^lajm^ 
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Dependent Claim 19 depends directly from dependent Claim 18 and indirectly from 
independent Claim 1 and relates to a preferred application of the present invention in a drilling 
apparatus. 

Both Muller et al and Kalsi relate to non-contacting type seals in which the seal 
clement does not contact Ihc component with which it must seal. 

In a contacting type seal such as the seal assembly (20) of the present invention, the 
integrity of the seal depends upon the ability of the seal clement (22) to maintain contact with the 
component with which the seal element (22) must. seal. 

In a non-contacting type seal, the sealing function is performed by effectively 
causing die seal to "fail" by allowing an amount of fluid to pass from the relatively high pressure 
side of the seal u> the relatively low pressure side of the seal at the interface between the seal 
element and the component which the seal element must seal. A n on-contacting type seal must 
therefore accommodate some amount of radial movement oF the seal clement relative to the 
component with which it mast seal in order to perform its sealing function. 

As a result, the principles which guide the design of contacting type seals are 
fundamentally inconsistent with the principles which guide the design of non-contacting type seals. 

Neither Muller el al nor Kalsi leach or suggest the use of a contacting type seal in a 
drilling apparatus. 

It is therefore respectfully submitted that dependent Claim 19 is not unpatentable 
under Ground 3 because Muller ct al and Kalsi separately and/or together do not describe the 
combination of elements claimed in independent Claim 1 and dependent Claims 18-19 and 
because the cited references are nun-analogous art and/or separately and/or together provide no 
suggestion or motivation to arrive at the combination of elements claimed in independent Claim 1 
and dependent Claims 18-19. 

D^iidcnl Claim 20 
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Dependent Claim 20 depends directly from dependent Claim 1 9 and indirectly from 
dependent Claim 18 and independent Claim 1, and provides for a preferred application of the 
present invention in a pressure balanced drilling apparatus. 

The purpose of providing fur pressure balancing in Lhe drilling apparatus, as 
claimed in dependent Claim 20, is to limit the differential pressure which will be experienced 
between lhe first side (30) and Lhe second side (32) of the seal assembly (20). By limiting the 
differential pressure, the demands on the seal assembly (20) are similarly limited. 

Muller et al does not leach or suggest the use of the hydrodynamic seal arrangement 
described therein in association with a pressure balanced drilling apparatus. 

Kalsi does suggest the use of the hydrodynamic seal described therein in association 
with a pressure balanced drilling bit (column 14, line 65 to column 15, line 4). 

However, neither Muller et al nor Kalsi, separately or together, eonlemplalc the use 
of a contacting type seal in association with a pressure balanced drilling apparatus. 

It is therefore respectfully submitted that dependent Claim 20 is not unpatentable 
under Ground 3 because Muller ct al and Kalsi separately and/or together do not describe the 
combination of elements claimed in independent Claim 1 and dependent Claims 18-20 and 
because the cited references arc non-analogous art and/or separately and/or together provide no 
suggestion or motivation to arrive at the combination of elements claimed in independent Claim 1 
and dependent Claims 1 8-20. 

(d) Examiner Comment 1 

All of the Kalsi and Diclle references relate to the art of hydrodynamic non- 
conlucting seals. 
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It is respectfully submitted that the Kolsi and Dicllc references are non-analogous 
art and that none of the Kalsi and Dietle references is therefore relevant to the contacting type seal 
as claimed in independent Claim 1 and dependent Claims 2-20, 

(e) Examiner Comment 2 

Although Chrzanowski appears to contemplate locating the vent hole (40) in the 
sleeve member (25) so that it communicates with a plane which is pnrallel with the shaft (13) 
(column 3, lines 9-13), such a configuration would not teach, suggest or motivate the location of 
the depression (42) in the present invention, which is expressly claimed in independent Claim 1 to 
he located in a plane which is normal to the longitudinal axis of the rotatable component (28). 

(t) Examiner Comment 3 

EndicoU does disclose a contacting type shaft seal (30) wherein a shaft (34) extends 
through the seal (30) between a first side and a second side of the seal (30), wherein a seal member 
(38) is retained by a housing (32), wherein one of the seal member (38) and the housing (32) is 
comprised of a compressible material (column 4, lines 26-28), wherein the seal member (38) is 
comprised of a planar seal engagement surface (64), and wherein the housing (32) is comprised of 
a planar housing engagement surface (54), as recited in the preamble to independent Claim 1. 

However, fcindicotl does not leach or suggest that either of the engagement surfaces 
(64,54) may define a depression therein for providing an isolated gap between the engagement 
surfaces (64,54), nor does it provide a suggestion or motivation to include a depression in one of 
the engagement surfaces (64,54). 

(g) Examiner Comments Generally 

The Examiner indicated at page 5, lines 1-2 of the Final Office Action dated April 
4, 2006 thai: "The motivation is lo reduce the friction against the shall when the seal is exposed to 
a high fluid pressure as well as restrain movement." 
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l\ is respectfully submitted that, as discussed above, the reduction of forces acting 
on a seal member or seal clement accurately describes the general motivation for Ihe inventions 
described in each of the following references cited in the Final Office Action: 


!. 

U.S. Patent No. 4,729,569 (Muller et al); 

2. 

U.S. Patent No. 2,462,596 (Bcnl); 

3. 

U.S. Palcnl No. 4,703,937 (Chrzanowski); 

4. 

U.S. Patent No. 4,210,405 (Jesswein); 

5, 

U.S. Patent No. 4,610,319 (Kalsi) 

6. 

U.S. Paicnl No. 6,036,192 (Dietle et al) 

7. . 

U.S. Patent No. 6,334,619 (Dietle et al) 

8. 

U.S. Patent No. 6,382,634 (Dicllc el al) 


The reduction of forces acting on the seal element (22) is not, however, the 
motivation of the present invention. Instead, the present invention is directed at providing an 
engagement force to counteract the forces acting on the seal element (22) while enabling the seal 
element (22) to maintain contact with ihe rolalable component (28) (page 3, lines 4-28). This 
engagement force is provided by the depression (42) which is defined in one of the engagement 
surfaces (34,38), which depression (42) provides an isolated gap (48) between the engagement 
surfaces (34,38). 

It is therefore respectfully submitted that the above listed references cited in the 
Final Office Action arc non-analogous art and arc there lore not relevant to the patentability of 
Claims 1-20. 

The reduction of forces acting on the seal member (38) is not the motivation for the 
invention described in U.S. Patent No. 3>830,508 (Endicott). However, it is respectfully submitted 
that the modification of Endicott using the tcacliings of the above listed references cited in the 
Final Office Action is improper because the above listed references are non-analogous art. 

(h) Ground 4 
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The sole difference between Ground 2 and Ground 4 is that Ground 4 extends the 
application of U.S. Patent No. 4,210,405 (Jesswein) to each of Claims 1-17, whereas Ground 4 
applied the Jesswein reference only against dependent Claims 4-6 and 12-15. 

As indicated in the submissions made in response to Ground 2, the purpose and 
principles of operation of the invention in Jesswein and Chrzanowski arc very similar. Referring 
to Figure 7 of Jesswein, as a groove (24) tills with a pressurized fluid, the outer margin (29) of the 
sealing member (28) collapses sufficiently to allow the fluid to pass through the relief opening 
(54), thus preventing extrusion of the sealing member (28) through the relief opening (54). 

Jesswein contemplates a plurality of sealing members (28,30), each of which have 
an associated relief opening (54,58) (Figures 1-3 and Figure 13), or contemplates a plurality of 
equally spaced relief openings (54,55,56) associated with a single sealing member (28,30). The 
purpose of providing a plurality of relief openings (54,55,56) in Jesswein is to ensure that the joint 
will function adequately even if one relief opening (54,55,56) is obstructed. 

Independent Claim 1 

The submissions made with respect to independent Claim 1 under Ground 2 are 
repeated in response to Ground 4. 

In addition, it is submitted that the provision in Jesswein of a plurality of relief 
openings (54,55,56) is for a purpose which is very dilTerenl from the purpose of providing the 
depression (42) in the present invention, with the result that the teachings of Jesswein would not 
suggest or motivate the use of a depression (42) in the present invention. 

It is therefore respectfully submitted that independent Claim 1 is not unpatentable 
under Ground 4 because the cited references separately and/or together do not describe all of the 
elements of independent Claim 1 and because the cited references separately and/or together do not 
provide any suggestion or motivation to combine all oflhc elements of independent Claim I . 

Dependent Claims 2 and 1 1 
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The submissions made with respect to dependent Claims 2 and 1 1 under Ground 2 
arc repealed in response to Ground 4. 

In addition, Jesswein docs not teach or suggest a circumferential groove. Instead, 
Jesswein leaches a plurality of relief openings (54,55,56) which are in no way analogous to a 
circumferential groove. 

It is therefore respectfully submitted thai dependent Claims 2 and 11 are not 
unpatentable under Ground 4 because the cited references separately and/or together provide no 
Suggestion or motivation to locate the circumferential groove of dependent Claims 2 and 11 in a' 
plane which is normal to the longitudinal axis of the rolalable element (28). 

Dependent C laims 3 and 1 2 

The submissions made with respect to depeudent Claims 3 and 12 under Ground 2 
are repeated in response to Ground 4> 

Tn addition, Jesswein does not teach or suggest a circumferential groove which 
extends for a length equal to the circumference of the engagement surfaces (34,38). Instead, 
Jcsswcin teaches a plurality of relief openings (54,55,5(5) which arc in no way analogous to a 
circumferential groove which extends for a length equal to the circumference of the engagement 
, surfaces (34,38). 

Furthermore, the relief openings (54,55,56) in Jesswein could not he modified to a 
circumferential groove which extends for a length eqtial to the circumference of the engagement 
surfaces (34,38) without the exercise of inventive skill, since such a structure would sever the 
bushing (12) in Jesswein into two pieces. Finally, such a circumferential relief opening would not 
function as a "seal within a seal", since it would operate to vent high pressure fluid instead of to 
contain the high pressure fluid. 
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It is therefore respectfully submitted thai dependent Claims 3 and 12 are not 
unpatentable under Ground 4 because the cited references separately and/or together provide no 
suggestion or motivation to locale the circumferential groove of dependent Claims 3 and 12 in a 
plane which is normal to the longitudinal axis of the rolatable element (28). 

Depend Clsimai^flod HH4 

The submissions made with respect to dependent Claims 4-5 and 1.1-14 under 
Ground 2 arc repeated in response to Ground 4. 

It is therefore respectfully submitted that dependent Claims 4-5 and 13-14 are nol 
unpatentable under Ground 4 because the cited references separately and/or together do not 
describe a plurality of substantially parallel circumferential grooves in order to distribute the 
engagement force between the engagement surfaces (34,38) and because die cited references 
separately and/or together provide no suggestion or motivation to provide a plurality of 
substantially parallel circumferential grooves. 

Dependent Claims 6 and 15 

The submissions made with respect to dependent Claims 6 and 15 under 
Ground 2 arc repeated in response to Ground 4. 

It is therefore respectfully submitted thai dependent Claims 0 and 15 arc not 
unpatentable under Ground 4 because the cited references separately and/or together do not 
describe a plurality of substantially parallel and concentric circumferentinl grooves, wherein each 
of the grooves extends for a length equal to the circumference of the engagement surfaces (34,38). 
Furthermore, the cited references separately and/or together provide no suggestion or motivation tu 
provide a plurality of substantially parallel and concentric circumferential grooves, wherein each of 
die grooves extends for a length equal to the circumference of the engagement surfaces (34,38). 

Dependent Claims 7-8 and 1 (i- 1 7 
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The submissions made wilh respect lo dependent Claims 7-8 and lrt-17 under 
Ground 2 are repeated in response to Ground 4. 

In addition, it is submitted that Jcsswcin docs not teach or suggest any preloading 
mechanism for providing an initial engagement force between die scaling member (28) and the 
bushing (12). 

it is therefore respectfully submitted that dependent Claims 7-8 and 16-17 are not 
unpatentable under Ground 4 because none of the oiled references separately or together describe 
the combination of elements cJaimcd in independent Claim 1 and any of dependent Claims 7-8 and 
16-17, and because the cited references separately and/or together teach away from or provide no 
suggestion or motivation to arrive at the combination of elements claimed in independent Claim 1 
and any of dependent Claims 7-8 and 1 6-1 7. 

Dependent Claim 9 

The submissions made with respect to dependent Claim 9 under Ground 2 are 
repeated in response to Ground 4, 

DepjendentClaimLO 

The submissions made with respect to dependent Claim 10 under Ground 2 are 
repeated in response to Ground 4. 

(i) Proper Construction of the "Isolated Pan" Limitation 

In the Examiner's Answer duted January 24, 2007, reference is made at page 7, 
lines 4-7 and page 8, lines 8-11 to the feature which provides that the depression must trap air and 
provide a seal from fluid. The Examiner has asserted that this feature is not recited in the rejected 
Claims, 
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The Appellant respectfully disputes this assertion of the Examiner, and respectfully 
submits that independent Claim 1, properly construed, does include the limitation thai the 
depression must trap air and provide a seal from fluid as a result of the recitation of the following 
in independent Claim 1(b): 

"(b) the other of the planar seal engagement surface and the planar housing 
engagement surface being oriented in a plane normal to the longitudinal 
axis of rotation of the component and defining a depression therein for 
providing an Isolated gap between the planar seal engagement surface 
and the planar housing engagement surface when (he planar seal 
engagement surface and the planar housing engagement surface arc 
engaged , for receiving the compressible material; and" (KMIMIASIS 
ADDED] 

Specifically, reference is made to the following portions of the Specification: 

Puge 3, Line s 18-27 

"The presence of pressurized fluid throughout the interfaces between the 
seal element and the seal housing is reduced by providing that one of the seal 
element and the seal housing is comprised of a compressible material and by 
providing one or more gaps between a seal engagement .surface on the seal 
element and a housing engagement surface on the seal housing . 

This gap provides an isolated space into which the compressible 
material of the seal clement or seal housing may be pressed under the 
influence of pressure acting on the seal element in order to provide the 
engagement force between the seal element and the seal housing . An 
advantage of the invention is that the magnitude of the engagement force increases 
as the pressure acting on the seal element increases." [EMPHASIS ADDUDJ 

Page 4. Lines 1-8 
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In a preferred aspect, the invention is an improvement in a .seal assembly 
comprising a seal element retained by a seal housing, wherein one of the seal 
clement and the seal housing is comprised of a compressible material, wherein the 
seal element is comprised of a seal engagement surface, and wherein the seal 
housing is comprised of a housing engagement surface for engaging the seal 
engagement surface, the iiqpruvym^qt comprising lea?fi one of tfrq Seal 
engagement surface and the housing engagement surface defining a 
depression for providing an isolated gap between the seal engagement 
SHrfflW and fry hOMSWK ^pgaReme^ SttdaES " [EMPHASIS ADDED! 

Page; 5 f Line 26 to Page 6, Line 2 

The depression may be eomprised of any shape or configuration which is 
capable of providing an isolated gap between the seal engagement surface and 
the housing engagement surface, An isolated gap is necessary in order to 
inhibit the passage of pressurized fluid into the gap which may offset or 
neutralise the engagement force otherwise exerted between the seal 
engagement surface and the housing engagement surface ." IKMPHAS1S 
AODED1 

Page 7. Lines 6-12 

" The seal assembly preferably includes a preloading mechanism for 
applying a preloading force to urge the seal engagement surface and the housing 
engagement surface into engagement with each other. The purpose of this 
preloading force is to provide an initial engagement force between the seal 
engagement surface and the housing engagement surface to inhibit the 
passage of fluid between the engagement surfaces in order to enable the 
engagement force to develop^in the depression as the pressure applied to (he 
seal element increases while the seal assembly is in service ." [HMPHAiSIS 
ADDFD] 
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Pa^e 10 m Line 21 to Page 1 K T ine 2 

" The depression (42) provides an isolated gap (48) between Ihe housing 
engagement surface (38) and the seal engagement surface (34) . In the 

preferred embodiment the isolated gap (48) is comprised of four discrete gaps 
corresponding to the four circumferential grooves (44), The depression (42) also 
defines a depression profde (50). 

lilfi ft?R„.(ff*) '* minted in \hM (he WA \ ifflffllBffllfflt SHrfaftfi (Ml 
effectively seals the gap (48) on all sides lo trap low (atmospheric) pressure 
air in the gap while the seal assembly (20) is being assembled and to inhibit 
fluid from passing into the irap (48) while Ihe seal is in service ." [EMPHASIS 
ADDED] 

PagsJA Lines 4-9 

" The seal assembly (20) is prepared for use by assembling the seal element 
(22), the seal housing (24) and the preloading mechanism (52) within the 
apparatus (not shown) in which the seal assembly (20) is being used. The seal 
engagement surface (34) is thus pressed against the housing engagement 
surface (38) with a sufficient initial engagement force to seal the depression 
(42) and trup low (atmospheric) pressure air in the gap (48) /' [F.MP1TASTS 
ADDHDJ 

As a result of the above, it is respectfully submitted that independent Claim 1 does 
include the limitation that the depression trap air and provide a seal from fluid, due to the 
recitation in independent Claim 1 that the seal assembly defines "a depression... for providing an 
isolated gap...". 

Il is further respectfully submitted that this limitation of independent Claim 1 
provides a patentable distinction over each of U.S. Patent No. 4,729,569 (Muller et al), I J.S. Patent 
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No. 2,462,596 (Bent), U.S. Patent No. 4,703,937 (Chr^nowski), U.S. Patent No. 4,210,405 
(Jcsswcin), U.S. Patent No. 4,610,319 (Kalsi), U.S. Patent No. 6,036,192 (Dietlc ct al) T U.S. Patent 
No. 6,334,619 (Dietle et al), U.S. Patent No. 6,382,634 (Dietlc ct ol), and U.S. Patent No. 
3,830,508 (Endicotl), separately and/or in any combination. 

(j) Conclusions 

For the reasons set out above, it is respectfully submitted that the Examiner's 
rejections of Claims 1-20 in the Hnal Office Action dated April 4, 2006 were erroneous and a 
reversal of the Examiner's decisions in the Final Office Action is respectfully requested. 

More specifically, it is respectfully submitted that independent Claim I is 
patentable, and allowance of independent Claim 1 is respectfully requested. 

Dependent Claims 2-20 all depend directly or indirectly from independent Claim I . 
It is further respectfully submitted that dependent Claims 2-20 are patentable on the basis of the 
distinctions defined therein and on the basis of the patentability of independent Claim 1. 
Allowance of dependent Claims 2-20 is therefore also respectfully requested. 

8. CLAIMS APPENDIX 

The Claims Appendix containing all of the Claims involved in this Appeal (i.e., 
Claims 1-20) is attached hereto and forms part of this Appellant's Brief. The Examiner's Answer 
dated January 24, 2007 noted some minor errors contained in the Claims Appendix which was 
attached to the Appellant's Brief Tiled on November 1, 2006. These minor errors have been 
corrected in the Claims Appendix which is attached to this substitute Appellant's Brief. 

9. EVIDENCE APPENDIX 

No evidence is included with this Appellant's Brief. 

10. RELATED PROCEEDINGS APPENDIX 
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There are no related proceedings, with the result that no decisions of related 
proceedings arc included wilh this Appellant's Brief. 


Respectfully submitted, 
EMERY JAMIESON LLP 



Tcrrencc N. Kuharchuk 
Reg. No. 34.999 
Applicant's Agent 

Dated March 19, 2007 

Terrenee N. Kuhurehuk 
Emery Jamieson LLP 
1700 OAfurd lower 
10235-101 Street 
Edmonton, Alberta 
Canada T5J 3CJ1 
Phone: (780) 426-5220 
Fax: (780)420-6277 


-37- 


PAGE 42/48 * RCVD AT 3/19/2007 4:52:49 PM [Eastern Daylight Time] * SVR:U8PTO-EFXRF-6/32 * DNIS:2738300 * CSID:7804206277 * DURATION (miHS):0648 


MAR- 19-2007 14:58 From: EMERYJAMIESON 7804206S7? 


To:USPTO 


P.43'48 


CLAIMS APPENDIX 

1. (Previously Amended) In a seal assembly for sealing with a rolalahle component so that the 
sea] assembly defines a first side of Ihe seal assembly and a second side of the seal assembly and 
so thai the iirsl side is sealed from the second side by the seal assembly, the component defining a 
longitudinal axis of rotation and the component extending ihmugh the seal assembly between the 
first side and the second side of the seal assembly, the seal assembly comprising a seal element 
retained within a seal housing, wherein one of the seal element ond the seal housing is comprised 
of a compressible material, wherein the seal element is comprised of a planar seal engagement 
surface, and wherein the seal housing is comprised of a planar housing engagement surface for 
engaging the planar seal engagement surface, the improvement comprising: 

(a) one of the planar seal engagement surface and the planar housing engagement 
surface being comprised of the compressible material; 

(b) the other of the planar seal engagement surface and the planar housing engagement 
surface being oriented in a plane normal to the longitudinal axis of rotation of the 
component and defining a depression therein for providing an isolated gap between 
the planar seal engagement surface and the planar housing engagement surface 
when the planar seal engagement surface and the planar housing engagement 
surface are engaged, for receiving the compressible material; and 

(c) the seal element being exposed to a lluid pressure on the second side of the seal 
assembly such that an engagement force is e:\erled between the planar seal 
engagement surface and the planar housing engagement surface in order to press the 
compressible material into the depression and thereby restrain movement of the seal 
element relative to the seal housing. 

2. (Original) The improvement as claimed in claim 1 wherein the depression is comprised of at 
least one circumferential groove. 
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3. (Previously Amended) The improvement as claimed in claim I wherein the depression is 
comprised of at least one circumferential groove extending for a length equal to the circumference 
of the other of the planar seal engagement surface and the planar housing engagement surface. 

4. (Original) The improvement as claimed in claim 1 wherein the depression is comprised of a 
plurality of substantially parallel circumferential grooves. 

5. (Original) The improvement as claimed in claim 1 wherein the depression is comprised of a 
plurality i>r substantially parallel mid concentric circumferential grooves. 

6. (Previously Amended) The improvement as claimed in claim 1 wherein the depression is 
comprised of a plurality of substantially parallel and concentric circumferential grooves, wherein 
each of the grooves extends for a length equal to the circumference of the other of the planar seal 
engagement surface and the planar housing engagement surface. 

7. (Previously Amended) The improvement as claimed in claim I , further comprising a 
preloading mechanism lor urging Che planar seal engagement surface and the planar housing 
engagement surface into engagement with each other. 

8. (Original) The improvement as claimed in claim 7 wherein the preloading mechanism is 
comprised of at least one spring which is retained by the seal housing. 

9. (Original) The improvement as claimed in claim 1 wherein the seal element is comprised of a 
compressible material and wherein the depression is defined by the housing engagement surface. 

10. (Original) The improvement as claimed in claim 9 wherein the seal element is comprised of a 
resilient compressible material. 

1 1. (Original) The improvement as claimed in claim 9 wherein the depression is comprised of at 
least one circumferential groove. 
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12. (Previously Amended) The improvement as claimed in claim 9 wherein ihe depression is 
comprised of at least one circumferential groove extending lbr a length equal U> the cireumfcrcncc 
of the planar housing engagement surface. 

13. (Original) The improvement as claimed in claim y wherein the depression is comprised of a 
plurality of substantially parallel circumferential grooves. 

14. (Original) The improvement as claimed in claim 9 wherein the depression is comprised of a 
plurality of substantially parallel and concentric circumferential grooves. 

15. (Previously Amended) The improvement as claimed in claim 9 wherein the depression is 
comprised of a plurality of substantially parallel and concentric circumferential grooves, wherein 
each of the grooves extends for a length equal to the circumference of the planar housing 
engagement surface. 

16. (Previously Amended) The improvement as claimed in claim 9 ? further comprising a 
preloading mechanism for urging the planar seal engagement surface and the planar housing 
engagement surface into engagement with each other. 

17. (Original) The improvement as claimed in claim 16 wherein the preloading mechanism is 
comprised of at least one spring which is retained by the seal housing. 

18. (New) The improvement as claimed in claim I wherein the fluid pressure on the second 
side of the seal assembly is provided by a lubricating fluid. 

19. (New) The improvement as claimed in claim 18 wherein the seal assembly is incorporated 
into a drilling apparatus so that the seal assembly isolates the lubricating fluid on Ihe second side 
of the seal assembly from a drilling fluid on the first side of the seal assembly. 

20. (New) The improvement as claimed in claim 19 wherein the drilling apparatus provides for 
pressure balancing so that o borehole pressure on the first side of the seal assembly is transmitted 
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to the second side of the seal assembly and so thai ihc lUrid pressure is comprised of the borehole 
pressure. 
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EVIDENCE APPENDIX 

No evidence is included with this Appellant's Brief. 
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RELATED PROCEEDINGS APPENDIX 

t here are no related proceedings. As a result, no decisions of related proceedings 
arc included with this Appellant's Brier. 


-43- 

PAGE 48/48 * RCVD AT 3/19/2007 4:52:49 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/32 * DNIS:27383O0 " CSID:7804206277 • DURATION (mm-ss):0648 


